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SUMMARY
The locally linearized longitudinal and lateral-directional aerodynamic sta-
bility and control derivatives for the X-29A aircraft were calculated for alti-
tudes ranging from sea level to 50,000 ft, Mach. numbers from 0.2 to 1.5., and
angles of attack from -5° to 25°. Several other parameters were also calcula-
ted, including aerodynamic force and moment coefficients, control surface posi-
tion, normal acceleration, static margin, and reference angle of attack.
INTRODUCTION
The unusual aerodynamic configuration and high degree of longitudinal insta-
bility of the X-29A aircraft make it desirable to have linear aerodynamic stabi-
lity and control data for analysis purposes. Typically, aerodynamic simulation
data packages are formatted with higher-order terms and nonlinear increment
corrections. .
A local, total-force-and-moment coefficient perturbation technique was used
to linearize the aerodynamic stability and control derivatives. This technique
was implemented on the batch simulation computer system at the NASA Dryden
Flight Research Facility.
The nonlinear aerodynamic data were taken from reference 1 and subsequent
updates. This data base has been active on Dryden's batch simulation since
February 1983. Reference 1 was based on references 2 to 9. Reference 2 was the
primary transonic wind tunnel data set. The wind tunnel tests are described in
references 10 and 11.
This linearized plot package is interim because of anticipated revisions to
the simulation data package.
NOMENCLATURE
an normal acceleration, g
b (wing) span, ft
c mean aerodynamic (geometric) chord, ft
CA axial force coefficient,
8c
3
2U
8CA ' •
CA = -^— variation of axial force coefficient with angle of attack, deg~'01 dcx
CA. = -T— variation of axial force coefficient with rate of change of
a
 3 ™£ angle of attack, rad"1
2U .
,-1CAfi = JT5~ variation of axial force coefficient with canard angle, deg"
C C ' , •
cAfi = T5~ variation of axial force coefficient with flap angle, deg"1
9cA ,CAfi = "36~ variation of axial force coefficient with strake angle, deg"'
S * S ,- ••
CD = •=—' drag coefficient (airplane)
3CD .
CD = variation of drag coefficient with pitch rate, rad"1
'- 2U
"
1CD = '3~a~" variation of drag coefficient with angle of attack, deg
3CD
variation of drag coefficient with rate of change of angle
3 2£ of attack, rad"1
2U
CD& = a— variation of drag coefficient with canard angle, deg"1
°c *6C ' •
9cD .CDfi = "SIT" variation of drag coefficient with flap angle, deg"1
variation of drag coefficient with strake angle, deg
S S
CL =, •=— lift coefficient (airplane)
3 3£
2U
•
variation of lift coefficient with pitch rate, rad"
CLr« *" "aTT7" airplane lift curve slope, dega
CLA s - ;~~ variation of lift coefficient with rate of change of
9 St£ angle of attack, rad~1 .-
2U
•'-.. • 3c L .. • - ' • • ' - . . • :"'"•••••
*~1>R ~ 1T5~ variation of lift 'coefficient with- canard angle, deg"'
' ' '
. - . . .
variation of lift coefficient with flap angle, deg~
$s ~ TS~ variation of lift coefficient with strake angle, deg
s
rolling moment coefficient
qSb
M
qSc
variation of rolling moment coefficient with roll rate
- variation of rolling moment coefficient with yaw rate
3
aft variation of rolling moment coefficient with sideslip
angle (i.e., dihedral angle), deg"
variation of rolling moment coefficient with aileron
A A
 angle (i.e., lateral control power), deg-1
3'Cjj,
~ ~Z~r~ variation of rolling moment coefficient with rudder
r a Or -, _ 1L
 • angle , deg '
Cm - = •-t?_ pitching moment coefficient (airplane, planform)
3cmjn = '-~ variation of pitching moment coefficient with pitch
9 2£ rate,
2U
- . .
C . = ^ r~~ .variation of pitching moment coefficient; with -angle of
"kx a _ attack (i.e. , static longitudinal stability) ', deg"1
jn^ . _ . . . . - . , . . > . ... , , - . .-. , ,
.C_. = — ^ — — variation of pitching moment coefficient with rate of change
3 *£ of angle of attack, rad"1 .
'
 2 U
 ' • - . • • • • ' - '
—f = -?
"IQ ' ' 6
variation of pitching moment coefficient with canard
' ' 1c c
 angle (i.e., longitudinal .control power), deg"1
3 cm ' .- '
Ti^ " variation of pitching moment coefficient with flap -
f angle (i.e, longitudinal control power)
m
Cmf = •: — - variation of pitching moment coefficient with strake
lit A o Jt '" " 1 " * •s
 °s angle (i.e., longitudinal control power) , deg"-1
Cjg normal force coefficient
C = — — - yawing moment coefficient
qSb _____ . _ . . . . . . _ _ - .
3CN ' •,
Cv, = -- variation of normal force coefficient with pitch roll, rad"1
q
 3*£2U
8CnC = - — variation pf_ yrawing mpment coefficient with roll rate _
-.-— -— ^.------.-
3Cn _
rb variation of yawing moment coefficient with yaw rate
3CN •
Cv, = TT— variation of normal force coefficient with angle of attack, deg"1
a da
3CN
CN. = ; variation of normal force coefficient with rate of change of
aC angle of attack, rad"19
 15
3CN 1
Cvi,. = .variation of normal force coefficient with canard angle, deg"'
"
N «
,. = - variation of normal force coefficient with flap angle/ deg" '
f 3 Q£
3C
r = — ^  variation of normal force coefficient with strake angle, deg"1
s 9<S
S
Cns = ¥8~ variation of yawing moment coefficient with sideslip
angle, deg~^ . .
I2Z
Cno = CT,. cos a. - Co „ sin a - — (dutch roll stability parameter)
PDYNAMIC B 0 Ixx
Cng = -r-j— variation of yawing moment coefficient with aileron
a a
 angle, deg~1
3Cn
'"nfi = aft variation of yawing moment coefficient with rudder
r r
 angle, deg"1
Fy
Cv = —*- side force coefficient
qs
3Cy
Cy = ^— variation of side force coefficient with roll rate
3
 §5
3Cy
C., = ^- variation of side force coefficient with yaw rate
y r « rb
3
 2U
yg
.
variation of side force coefficients with sideslip angle, deg'1
1
variation of side force coefficient with aileron angle, deg~'
a a
variation of side force coefficient with rudder angle, deg"1
D drag, Ib
Fy side force along Y-axis, Ib
g acceleration of gravity, ft/sec^
Ixx/Iyy,Izz moments of inertia about X, Y, Z axes, respectively, slug-ft2
L lift, Ib
L - rolling moment, ft-lb
M pitching moment, ft-lb
M# Mach number
MAC mean aerodynamic (geometric) chord, ft
N . normal force, Ib
p roll rate, rad/sec
q pitch rate, rad/sec
^ o
q dynamic pressure, Ib/ft
r yaw rate, rad/sec
S reference (wing) area, ft2
U forward velocity (along X-axis), ft/sec
WT weight, Ib
XCG center of gravity location along X-axis, in
a angle of attack, deg
B sideslip angle, deg
6a aileron deflection, deg
6C . canard deflection, deg
6f flap deflection, deg
6r rudder deflection, deg
6S strake deflection, deg
p air density, slug/ft3
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Description
CL vs. CD
CM vs. CL
An vs. Alpha
Alpha vs. Mach number
Static margin vs. Mach number
Static margin vs. Alpha
Delta canard vs. Mach number
Delta canard vs. Alpha
Delta flap vs. Mach number
Delta flap vs. Alpha
Delta strake vs. Mach number
Delta strake vs. Alpha
C^-lift vs. Mach number
Ci,-lift vs. Alpha
CD vs. Mach number
CD vs. Alpha
CM vs. Mach number
CM vs. Alpha
CA vs. Mach number
CA vs. Alpha
C^ -normal vs. Mach number
Cjj-normal vs. Alpha
C^-canard vs. Mach number
C^-canard vs. Alpha
C0-canard vs. Mach number
Unit
9
deg
percent MAC
percent MAC
deg
deg
deg
deg
deg
deg
per deg
per deg
per deg
Figure Description Unit
26 Cp-canard vs. Alpha . per deg
27 C^-canard vs. Mach number per deg
28 Cft-canard vs. Alpha per deg
29 CA-canard vs. Mach number per deg
30 CA-canard vs. Alpha . per deg
31 Cfj-canard vs. Mach number per deg
32 C^-canard vs. Alpha per deg
33 C^-flap vs. Mach number per deg
34 C^-flap vs. Alpha per deg
.35 CD-flap vs. Mach number per deg
36 CD-flap vs.; Alpha . per deg
37 .... Cf^-flap vs. Mach number per deg
38 C^-flap vs.; Alpha per deg
39 - CA-flap vs. Mach number per deg
; 40 CA-flap vs. Alpha per deg
41 . . Cfj-flap vs. Mach.number per deg
42 C^-flap vs. Alpha. : per deg
43 Cj^-strake vsi Mach number per deg
44 CL-strake vs. Alpha per deg
45 Cp-strake vs. Mach number per deg
46 CQ-strake vs. Alpha . per deg
47 Cp,j-strake vs. Mach number . per deg
48 CM-strake vs. Alpha per deg
49 Cft-strake vs. Mach number per deg
50 CA-strake vs. Alpha per deg
51 Cfl-strake vs. Mach number per deg
52 CN-strake vs. Alpha per deg
Figure Description . Unit
53 Cy-aileron vs. Mach number per deg
54 Cy-aileron vs. Alpha per deg
55 C^-aileron vs. Mach number per deg
56 C^-aileron vs. Alpha per deg
57 Cn-aileron vs. Mach number per deg
58 Cn-aileron.vs. Alpha per deg
59 Cy-rudder vs. Mach number per deg
60 Cy-rudder vs. Alpha per deg
61, C^-rudder vs. Mach per deg
62 GI-rudder vs. Alpha per deg
63 Cn-rudder vs. Mach number per deg
64 Cn-rudder vs. Alpha per deg
65 CL-alpha vs. Mach number per deg
66 CL-alpha vs. Alpha - per deg
67 C[j-alpha vs. Mach number per deg
68 C0-alpha vs. Alpha per deg
69 C^ -alpha vs. Mach number per deg
70 Cft-alpha vs. Alpha per deg
71 C^-alpha vs. Mach number per deg
72 CA-alpha vs. Alpha i per deg
73 Cft-alpha vs. Mach number per, deg
74 Cjj-alpha vs. Alpha per deg
75 Cy-beta vs. Mach number per deg
76 Cy-beta vs. Alpha per deg
77 C^-beta vs. Mach number per deg
78 C^-beta vs. Alpha per
 tdeg
79 Cn-beta vs. Mach number per (deg
Figures Description Unit
80 Cjj-beta vs. Alpha per deg
81 Cjj-beta dynamic vs. Mach number per deg
82 Cn-beta dynamic vs. Alpha per deg
83 CL-alpha dot vs. Mach number per deg
84 ^-alpha dot vs. Alpha per rad
85' Co-alpha dot vs. Mach number per rad
86 C[)-alpha dot vs. Alpha per rad
87 CM-alpha dot vs. Mach number per rad
88 C^-alpha dot vs. Alpha per rad
89 C^-alpha dot vs. Mach number per rad
90 Cft-alpha dot vs. Alpha per rad
91 C^-alpha dot vs. Mach number per rad
92 C^-aipha dot vs. Alpha per rad
93 CL"^  vs. Mach number per rad
94 ••. cL~q vs. Alpha per rad
95 CD"^  vs. Mach number per rad
96 Cp-q vs.' Alpha per rad
97 CM"*! vs. Mach number per rad
98 CM-q vs. Alpha per rad
99 CA~<! vs. Mach number per rad
100 C^ -q vs. Alpha per rad
101 CN~<I vs. Mach Number per rad
102 Cjj-q vs. Alpha per rad
103 Cy-roll rate vs. Mach number per rad
104 Cy-roll rate vs. Alpha per rad
'105 Ci-roll rate vs. Mach number per rad
106 C^-roll rate vs. Alpha per rad
10
Figure Description Unit
107 Cn-roll rate vs. Mach number per rad
108 Cn-roll rate vs. Alpha per rad
109 Cy-yaw vs. Mach number per-rad
110 Cy-yaw vs. Alpha per rad
111 C^-yaw vs. Mach number per rad
112 C^-yaw vs. Alpha per rad
113.. Cn-yaw vs. Mach number per rad
114 Cn-yaw vs. Alpha per rad
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DISCUSSION AND RESULTS
The X-29A longitudinal and lateral-directional aerodynamic stability and
control derivatives presented may be used for linear analysis purposes* It
must be emphasized that the derivatives have been locally linearized about the
trim points. All the data points presented are at a trim condition.
Two types of trimming procedures were used in the calculation of these
derivatives: (1) straight-and-level trim, which is steady-state 1g trim at a
specified altitude and Mach number; and (2) alpha trim which is steadyrstate
trim to a specified angle of attack at a given altitude and Mach number.
* • \ • .
Care should be exercised when using this interim data set to avoid
confusion. Occasionally a trim data point was perturbated about a breakpoint in
the nonlinear simulation aerodynamic data base. An example of this is
figure 48(b), Cm-delta strake as a function of alpha for Mach 0.6 and an alti-
tude of 10,000 ft. The perturbation caused the 14° alpha trim point to be
displaced downward an extreme amount.
In addition, the scaling of the dependent variables (Y-axis) was not always
consistent because of the automatic scaling procedure used.
CONCLUDING REMARKS
Locally linearized longitudinal and lateral-directional aerodynamic stabi-
lity and control derivatives were calculated for the X-29A aircraft, along with
several other parameters. Data were obtained for altitudes of sea level to
50,000 ft, Mach numbers from 0.2 to 1.5, and angles of attack ranging from -5°
to 25°.
The aerodynamic characteristics of the aircraft appear to be consistent and
reasonable, indicating that the linearization technique used was acceptable.
National Aeronautics and Space Administration
Ames Research Center
Dryden Flight Research Facility
Edwards, Calif., August 24, 1983
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Figure 1(a)
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Figure 1(e)
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Figure 88(a)
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Figure 88(e)
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Figure 89(a)
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Figure 90(c)
CR-RLPHR DOT VS RLPHR
7-27-83 X-29R M* = 0.9 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
ca— _H RLT = 20K
= 30K
^; RLT =
Jf RLT = SDK
RLP
RLP
RLP
RLP
0 TO 10
-2 TO 12
-H TO 14
-U TO IB
ORIGINAL PAGE IS
OF POOR QUALITY
IO
a
o
31
0
•M
O
I
Ora
—•03K •-
*0
O
o1 — ,_
0°
a
cr
£°
^ri
CE I
1
CE
O
=r
o
•
0_1
(O
o
o
L 5.
*^
00
^
— <*y— r— s
0
fc
.0
at
0
*?~— fr¥
5.0
*•a —
0
*w —
-
t
— e
1(
r* —
D.
A
^
00
tr9 — trP—
15 .
1r
00
*r :
•
:
:
2 D. 00
: :
i ;
25. 00
flLPHfl, DEGREES
Figure 90(d)
379
CR-RLPHR DOT VS RLPHR
7-27-83 X-29R M* = 192 NORMflL MODE
XCG = U51.0 NT = 15K flLPHR TRIM
B m RLT = 20K
G-
-H LT
_m RLT = 30K
RLT =
* flLT = 50K
RLP: -it TO 8
RLP: -4 TO 10
RLP: -it TO 12
RLP: -li TO 14:
.ORIGINAL PAGE IS
OF POOR QUALITY
CD
O
o
3»
O
0
OPJ
"-"0
X «_
'
ro
0h-°
DO
O
<X
31 ru
A OQ.^
—Jo.
o: i
i
a:
o
3«
O
•
o_1
(0
o
•
o_
"J
n
f
5.
*9
DO
Bt
*
sf
r
0
t
.0
n
0
f
*
5 .0
tr3
0
1frr
f
t
1
fr
3. DO
*rp~~ •fr
1»5 . 00 2 D. 00 2
•
5.00
RLPHfl, DEGREES
Figure 90(e)
380
Cfl-f lLPHfl DOT V-S f lLPHf l
7-27-83 X-29R M* • = 1.5 N O R M R L M O D E
XCG = 1451.0 WT = 15K RLPHR TRIM
o
Q RLT = 30K
Q RLT = UOK
= 50K
HLP: -»i TO B
RLP: -14 TO 10
RLPs -U TO 12
to
o
o
3»
O
•
0
*K
Oru
^o
•* .
*0
o
o1— .
0°0
CE
x:ry
°-,°
—to
CE I
1
CE
O
3«
O
•O1
to
o
*o
1
•
...
i •
;
; •
:'"
:
:
:
.....
....
i
:
....
:
;
.....
;
:
!""
.
....
H
1
....
....
....
....
•
i
.....
:
;
i'
:
•
:
;
|
:
.
....
—
....
....
....
i
i
:""
i
|
:
!° '
«
....
.00 o'
i
1
:
;
i
:
:
:
.....
;....
,
....
....
«
•~~l
'
....
....
....
:
|
.....
*
i
;
....
— •
•
:
:
!
.....
....
....
«^^
....
....
:
j
.
•
"
"
i
"
.
'
:
;....
;
i
.
*^
!
-
•
;
i
.
....
'
^^s
: .
;
:
.....
i
—
...
....
:
i
:
:
: .
;
;....
; -
;....
;
;
.
....
....
.00 51. 00 l!
flLPHfl,. Df
....
t—
....
....
:
j"
:
;
:
;....
'
....
....
j
.....
|
i i
.....
:
i""
.....
;
i ""
k—
'
....
:
[
....
.
*
....
....
....
....
....
i
•
•"'.'
; •
• •
.
;
i
....
....
...
....
'
"
....
_
•
.
'
....
i
' -
.
':
•
"
....
.
....
....
.... ....
3.00 1 .00 20.00 25.00
EGREES
Figure 9 0 ( f )
381
CN-RLPHR DOT VS MRCH *
7-6-83 X-29R 1-G TRIM
XCG = 1451.0 WT = 15K
NORMRL MODE
B-
O-
RLT = S.L. M* =
RLT = 10K M» =
RLT = 20K M« =
.2 TO 1.05
.2 TO 1.2
.3 TO 1.4 •
ORIGINAL PAGE ?§
OF POOR QUALITY
1.50
382
CN-flLPHR DOT VS MflCH
7-7-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 NT = 15K
B-
O-
RLT = 30K M* = .3 TO 1..5
RLT = liOK M* = .6 TO 1.5.
^ RLT = 50K M* = .6 TO 1.5 ORIGINAL PAGE IS
OF POOR QUALITY
0.25 O'.BO 0.75
MflCH *.
1.00 1.25 1.50
Figure 9-1 (b)
383
CN-RLPHR DOT VS RLPHR
7-26-83 X-29R M* = O.ii NORMftL MODE
XCG = 1451.0 WT = 15K RLPHfl TRIM
B- -EJ RLT
-O RLT
S.L. RLP: -4 TO 22
10K RLP: -li TO 22
ORIGINAL PAGE Si
OF POOR QUALITY
o
ID
o
oin
o
o
o
t—
°0
CE
' CM
(_>0
0
o
o
o
t
°-
iK-
_
V.
iF-
5.00 0
J— *-H; y— — iy—• — t ••»••y—
y
/
^— b
00 S'.QO 1
RLPHfl, Dl
t—— ty—— iVfl -
D . O O T
EGREES
;
^
\i(
a,
V
./y ^
' t
TV
y—— t
5.00 2
j—<— iPJ
D.OD 2 5.00
Figure 92(a)
384
CN-RLPHfl DOT VS . flLPHfl
7-26-83 X-29R M* = 0.6 NOR.MRL MODE
XCG = 1451.0
B—
NT = 15K RLPHfl TRIM
Q RLT = 10K
RLT = 20K
RLP: -H TO 16
RLP: -H TO 20
ORIGINAL PAGE i§
OF POOR QUALfTY
o
CD
O
oin
•
—
o
o
=>«
•
a
1—
§°L-J(r)
•-CC°
31
Q_
_J
T°
2~
CJO
o
_l
o
o
o
fl
o_
i
^
**fs«^—•r1— f-^•t N»iI— H
r
•^ ><s - /s
9 '/
vfs
//
 r
'
5.00 0.00 5 00 1
. RLPHR, Dl
k
\
, t
\
"L
l\_
J-
/3'"
f
/flm\
&-
tsJ
D.OO 1
EGREES
— t
/
D
tv
•r- i.INJ
i
5.00 2
)
!i
D.OO 25.00
Figure 92(b)
385
CN-flLPHR DOT VS RLPHfl
7-26-83 X-29R M.* = 0.8 NCIRMRL MODE
XCG = 1451.0 WT = 15K ' flLPHR TRIM
RLT
RLT
RLT
X ' X
> RLT =
10K RLP: 0 TO 10
20K RLP: -U TO 12
30K RLP: -4 TO 11
HOK RLP: -H TO IB
5QK RLP: -1 TO 22
ORIGINAL PAGE If
OF POOR QUALITY
o
CO
O
oin
o
o
=r
«
o
is-
•
—
cr°
Q_
_J
T°
' CM
<_)0
O
— 1I
o
o
0
q_
<
*=
.
*H*=
•^ •^"••
5.00 0
N-*-(
*-
«B9^»^Hs
V
^
k^
••*!
hi
W
* -^d"
r
/f
LX
00 5 00 1
flLPHfl, Dl
-N
v-^
<&N
*-
r, /
V
...
-^/•
-
f,
*-
.00 I
EGREES
. — }
*-
. — i
*-
— *
i
If-r-
*
•/
5.00 20.00 ?5.0
Figure 92(c)
386
CN-RLPHR DOT VS RLPHR
7-27-83 X-29R M* = 0.9 NQRMflL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
Q
€)
RLT
20K RLPs 0 TO 10
30K RLP: -2 TO 12
UOK RLPs ->4 TO 14
SDK RLPs -«4 TO 18
ORIGINAL PAGE 19
OF POOR QUALITY
°-5.00 0.00
c-S
5.00 10.00 15.00
flLPHfl,. DEGREES
Figure 92(d)
25.00
387
R L P H RCN-RLPHR DOT VS
7-27-83 X-29R M* = 1.2 NORMRL MODE
= 1451.0 WT = 15K RLPHR TRIM
RLP: -«i TO 8
RLP: -«i TO 10
RLP: -«4 TO 12 ORIGINAL PAGE fi
RLP: -t TO in OF POOR QUALITY
XCG
B-
G-
a HLT = 20K
Q RLT = 30K
A RLT = liOK
_* RLT = 50K
°-fe.OO 5.00 i.oo 1.00
flLPHR, DEGREES
25.00
Figure 92(e)
388
CN-RLPHR DOT VS RLPHfl
7-27-83 X-29R M* = 1.5 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
RLT =
G- _0 RLT
^ RLT
30K RLPs ->4 TO 8
10K RLP: -H TO 10
50K RLPs -H TO 12
OWG/WAL
OF
oto
o
oin
o
o
=f
o
1—
°m
OS
CEO
Z
Q_
_l
CE
1 °
' (^
CJa
o
•
o
o
o
o_
1
[
>l
9—
f
— £
s
y^*
5.00 O'
^-^*
_i
•^
Wr^**-}
N.
*
I
.>([••••
. — f
c-\c
F) —
n...LJ
— (
....
^—
— wb
....i
.00 s'.oo ib.oo ife.oo 2
RLPHfl, DEGREES
D.OO 25.00
Figure 92 ( f )
389
CL-q VS MACH#
7-6-83 X-29R 1-G TRIM NGRMRL MODE
XCG = 1451.0 NT = 15K
B .g RLT = S.L. M* = .2 TO 1.05
_0 RLT = 10K M* = .2 TO 1.2
-^ RLT = 20K M* = .3 TO 1.4
o
o
ORIGINAL PAGE IS
OF POOR QUALITY
"b oo 0.25
u~
0 50 0.75
MRCH *
Figure 93(a)
1.00 1.25 1.50
CL-q VS MACH#
7-7-83 X-29R 1-G TR IM
XCG = 4 5 1 . 0 NT = 15K
NQRMRL MODE
Q- RLT =
_e, RLT
-A RLT
30K
10K
50K
c
M*
M»
M*
3 TO 1.5
6 TO 1.-5
6 TO 1.5
o
o
0 00 0.25
ORIGINALOF
0.50
MRCH
0.75 1.00 1.25 1.50
Figure 93(b)
391
CL-q VS ALPHA
6-16-83 X-29R M* = O.^i NORMRL
XCG = 1451.0 WT = 15K R L P H R - T R I I - ' .
MOi i "in^
nLT = S
-
L
-
 RLP!
 -t TC 22
RLT = 1QK RLPs -H TC 22
ORIGINAL PAGE fi
OF POOR QUALITY
OU5
CD U An
-5. 00 0.00 5'. 00 lb;00 15.00
RLPHfl, DEGREES
Figure 94(a)
392
CL-q VS ALPHA
6-17-83 X-29R M* = 0.6, NORMRL MODE
XCG = 1451.0 NT = 15K fl.LPHP) T R I M
.£] RLT = 10K
^n RLT = 20K
RLP: -4 TO 16
RLP: -li TO 20
ORIGINAL PAGE fg
OF POOR QUALITY
CD
-5.00 0.00 5.00 10.00 15,00 20.00
RLPHR, DEGREES
Figure 94(b)
25.00
393
CL- q VS ALPHA
6-30-83 X-29R M* = 0.8 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHfl TRIM
Q-
O-
RLT
RLT
RLP
RLT
10K
*-
_X RLT = SDK
RLP:
RLP:
RLP:
RLP:
RLP:
0
-14
-ii
-H
TO
TO
TO
TO
TO
10
12
m
18
22 ORIGINAL PAGE ESOF POOR QUALITY
CO
-5.00 5 00 10.00
RLPHfl, DEGREES
Figure 94(c)
25.00
394
CL-q VS ALPHA
7-1-83 X-29R M* = 0.9 NORMRL MODE
XCG = 1451.0 NT = 15K flLPHR TRIM
B-
O-
RLT
RLT
RLT
20K RLP: 0 TO 10
30K RLP: -2 TO 12
40K RLP: -H TO 1H
50K RLP: -«i TO IB
ORIGINAL PAGE If
OF POOR QUALITY
or-
^-5.00 0 00 5 00 10.00 L5 .DO
f lLPHR, DEGREES
Figure 94(d)
25.00
395
CL-q VS ALPHA
7-27-83 X-29R M* = 1.2 NORMRL MODE
XCG = 1451.0 WT = - 1 5 K RLPHR TRIM
E- RLT
G- -O
^ RLT
_* RLT
20K
30K
10K
50K
RLP:
RLP:
RLP:
RLP:
-»4 TO 8
-14 TO 10
-it TO 12
-14 TO m ORIGINAL PAGE 13
OF POOR QUALITY
a
o
^4
o
o
•
—en
a
o
GO
0
o
i_
r^
CT
1 °1 0
, P •_
oto
0
o
I
in
o
CD
=r_
*
1*5= M
>-H
5.00 0
iV-
-«(*-HI
!^ ^
N•H
^
-HH
— ^
*^^ —
Ik
.00 5 00 lb.00 1^.00 2
flLPHR, DEGREES
.
D.OO 25.00
Figure 94(e)
396
CL-q VS ALPHA
7-27-83 X-29R M* = 1.5 NORMRL 'MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
RLT = 30K
RLT = UOK
BIT = SDK
RLP: -«i TO 8
RLP: -14 TO 10
RLP: -H TO 12
OR/GHVAl PAGE 0
POOR QUALITY
o
o
— 1
o
o
en
0
o
03
O
O
•
—
r^
CT
1 °1 0
,,.J «^
oto
o
o
1
in
o
o
a»_
i
ff»—=-«J—•^ ^
5.00 0
••••
— gj—
-*i-iHi ^41 —. . .•*~™ =4
.00 S'.OO l'
flLPHfl', DI
^**^ ....
i i
).00 l's.00 2
AGREES
D . O O 2J
Figure 94(f )
397
ORIGINAL PAGE Si
OF POOR QUALITY
CD-q MS MACH#
7-6-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 NT = 15K
Q H RLT = 5.L. M« = .2 TO 1.05
Q Q RLT = 10K M* = .2 TO 1.2
= 20K M» = .3 TO .l.«i
MRCH *
Figure 95(a)
1.25 1.50
398
CD-q VS MACH#
7-7-83 X-29R 1-G TRIM
XCG = 1451.0 NT '=. 15K.
0 RLT = 30K
Q RLT = HOK
A RLT = 50K
M« = .3 TO 1.5
M* = .6 TO 1.5
M* = .6 TO 1.5
NORMRL MODE
0
D
0.25 0.50 0.75
MflCH *
1.00 1.25 1.50
Figure 95(b) 399
CD-q VS ALPHA :
6-16-83 X-29R M* = D . i A < NORMflL 'MODE
XCG = 1451.0 WT = 15K flLPHR TRIM
B-
0-
RLT 10K flLP: -H TO 22
20K flLP: -1 TO 22
ORIGINAL PAGE IS
OF POOR QUALITY
5.00 10.00 15.00
flLPHR, DEGREES
25.00
400
Figure 96(a)
CD-q VS ALPHA
,6-17-83- X-29R M* = 0>6 NORMRL MODE
XCG = 1451.0 WT = 15K . fiLPHfi TRIM
e- ^3 RLT = 10K
.0 RLT = 20K
RLP: -H TO IB
RLPs -H TO. 20
o
o
5.00 v 10.00 15.00
RLPHR, DEGREES
25.00
Figure 96(b)
401
C D - q V S ALPHA
6-30-83 X-29R M* = 0.8 NORMflL MODE
X.CG. = 1451.0 WT = 15K RLPHR TRIM
B- -£] RLT
O- -e
•.X": '^  X
RLP
RLT
10K RLP: 0 TO 10 •
20K HLP:~-«1 TO 12
UPK ' ^ ~l II \l o^1NAL PAGE mWK RLP: -t TO 18 pQOR QUALITY
50K RLP: -1 TO 22 Ur
D
O
ru
'-5.00 5 00 10.00 15.00
:RLPHR, DEGREES
Figure 96(c)
25.OC
402
CD-q VS ALPHA
7-1-83 X-29R M* = 0.9 NORMRL MODE
XCG .= 1451.0 WT = 15K RLPHR TRIM
B-
G-
RLT
RLT
RLT
20K
30K
_* RLT = 50K
RLP: 0 TO 10
RLPs -2 TO 12
RLP: -H TO lit
RLP: -U TO 18
ORIGINAL PAGE f§
POOR QUALITY
o
o
o
o
pi'
o
o
• ,
t\j
o
o
O"
l§
o «.oo
o
o
o
o
OJ.
I 5.00 0.00 5.00 10.00 15.00
RLPHfl, DEGREES
Figure 96(d)
20.00 25.00
403
CD-q VS ALPHA
7-1-83- X-29R - M * " = 1 .2 NORMRL MODE
XCG = 1451.0 WT = 15K RLP-Hfl TRIM
G-
RLT = 20K RLP: -H TO 8
RLT = 30K RLP: -4 TO 10
RLT = «tOK RLP: -14 TO 12
RLT = 50K RLPi -U TO 11 ORIGINAL PAGE l@
OF POOR QUALITY
o
o
(M
-5.00
flLPHfl, DEGREES
25.0
Figure 96(e)
404
CD-q VS ALPHA : 5
7-1-83 X-29R M» = 1.5 • NORMR-L MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
O-
.Q RLT = 30K
-O RLT
= .50K
RLP: -4 TO 8
RLP: -U TO ID
RLP: -H TO .'-12
ORIGINAL PAGE fg
OF POOR QUALITY
o
o
c\j
5.00 10.00 15.00
flLPHfl, DEGREES
25.00
Figure 96( f )
405
CM-q VS MACH#
7-6-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 WT = 15K . ~
B-
o
o
'0.00
RLT
RLT
S.L. M* = .2 TO 1.05
10K Mw = .2 TO 1.2
20K M* = , 3 - T O - l.t
ORIGINAL PAQE ?i
OF POOR QUALITY
1.00 1.25 1.50
MRCH «
Figure 97(a)
406
CM-q VS MACH#
7-7-83 X-29R 1-G TRIM
XCG = 1451.0 NT = 15K
NORMfiL .MODE
-ED = 30K
© RLT = UOK
A RLT = 50K
M* = .3 TO 1.5
Mir = .6 TO 1.5
M* = .6 TO 1.5
ORIGINAL PAGE (8
OF POOR QUALITY
'0.00 0.50
MRCH
1 25 1.50
Figure 97(b)
407
CM-q VS ALPHA.
7-26-83 X-29R M* = 0.4. NORMRLr MODE
XCG = 1451.0 NT = 15K fiLRHR TRI,M
oin
B-
O-
RLT = S.L. RLP: ~»l TO 22
RLT = 10K RLP: -»i TO 22
OW6.HM-
OT POOR
1
0o
«
|>v
oin
•p.i
0o
a
00
roin
• ;mi
o
o
•
eni
oin
•
roi
••T
....
....
5.
—
....
....
00
....
....
;;:
....
> > * .
0
....
....
.0
....
....
0
....
....
c
....
3
....
....
5
....
.0
....
....
0
....
....
....
....
....
1
....
....
0.
m
~ <'
....
....
00
H
....
.... ....
....
••
1
-
..:;
....
j .
....
....
00
....
..;.
....
....
....
....
2
•
."-..
;
0.'.
9
....
* * "
00
....
....
....
....
....
..-..
25.00
flLPHfl, DEGREES
Figure 98(a)
408
CM-q VS ALPHA
7-26-83 X-29R M» = 0.6 -NORMflL M0DE
XCG = 1451.0 NT = 15K RLPHR TRIM
H Q RLT = 10K RLP: -«i TO 16
_ffl RLT = 20K RLP: -U TO 20
Oin
•
CO,
0
1
O
0
•p*-_
1
Gin
•
r-_
0
0
•
00.1
^0
,in
^00.
0 I
0
O
•
O)1
0in
•
cn_
t
C
5.00 0
I •
.00 S'.OO 1
flLPHR/ Dl
,
V
.
3.00 15.00 2
EGREES
)
-.
' • '
D..OO 2*
Figure 98(b)
409
CM-q VS ALPHA \
7-26-83 X-29R M* -= 0.8 NORMRL MODE
XCG = IA51.0 NT = 15K RLPHR TRI-M
oin
B
O
RLT
e)
RLT
RLT
*- X
10K
20K
30K
|tOK
SDK
RLP:
RLP:
RLP:
RLPs
RLP:
0 TO 10
-4 TO 12
-«i TO l«i
-14 TO 18
-«t TO 22
ORIGINAL PAGE IS
OF POOR QUALITY
o
0
•
1
0in
r~
i
o
o
00-
75
0 I
0
o
•
cn_
i
oin
•
en
*
*• *•
* *
5.00 0
i*
*
riI* fe
...
«fr UT
00 5.00 1 .00 I
RLPHR, DEGREES
...
ij.
...
.
.... ,^...
V
....
5.00 2*
.... ...>N . . .
D.OD 25.0
Figure 98(c)
410
CM-q VS ALPHA
7-27-83 X-29R M* = 0.9 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
oin
•
toI
o
o
Oin
o
o
03
I
I
2
o i
o
0
0in
RLT =
-0 RLT
-A RLT
1* RLT
20K
30K
HOK
50K
RLP:
RLP:
RLP:
RLP!
0 TO 10
-2 TO 12
-H TO l«l
-il TO 16
I ; * ORIGINAL
POOR QUALITY
A IT r t t r^ r^^
i
f k-
^
r
;
:
*
*
;
^ :
.•
:
,
 : j
:
•
i .
: i
• i 1
:
.
5.00 o'.oo s'.oo ib.oo I'B.OO 2b.oo 2;
flLPHfl, DEGREES
Figure 98(d)
411
CM-q VS ALPHA
7-27-83 X-29R M* = '1. 2 NORMflL"MODE
XCG = 'U51.0 NT = 15K RLPHR TRIM
B-
G-
oin
RLT
RLT
RLT
* RLT =
20K RLP: -1 TQ 8
30K RLP: -U TO 10
HOK RLP: ->t TO 12
SDK RLP: -it TQ 1H ORIGINAL PAGE Si
OF POOR QUALITY
o
o
1
r>.
I
Oin
•
r-
i
o
o
•
03
. 1
o'o
1 *>
-?(n
o i
o
o
•
OJ_
1
0in
•
O)
6
*-
— «"^-— f
5.00 O'
$—i— t*. — e
*-
i
— *
F-— efr-
.00 5.00 1
. flLPHfl, D
*-
yp du
S7oo i
EGREES
5.00 2
,
D.OO 25.0
412
Figure 98(e)
CM-q VS ALPHA
7-27-83 X-29R M* = 1.5 NORMflL M0DE
XCG = 1451.0 WT = 15K RLPHR TRTM
H- RLT = 30K RLP: -4 TO 8
RLT = liOK RLP: -«4 TO 10
RLT = 50K RLP: -«4 TO 12
oin
1
o
r>
•
r<-_i
Oin
•p-i
o
n
•
03
1
roin
•
fD
1
O
O
•
O)_1
oin
•
en
I 5. 00 0 .0D 5.00 13. 00 15. 00 20. 00 2 5.00
flLPHfl, DEGREES
Figure 98( f )
413
CA-q VS MACH#
7-27-83 X-29R 1-G TRIM NORMRL MODE
XCG = 451.0 WT = 15K
RLT = S.L. M* = ' .2 TO 1.05
RLT = 10K M* = .2 TO 1.2
RLT = 20K M» = .3 TO 1.H ORIGINAL PAGE ii
OF POOR QUALJTY
ID
O
- O
.J,
o
o
—ID
o
o
o
o
(M
f
o.
cr i
1
^— •
O
o
o_1
to
o
CJ_
l_ 1
S p S p9 (1» c "J
1
!
'0 00 0.25 0.50 0.75
MRCH *
Figure 99(a)
1.00 1 25 1.50
414
CA-q VS MACH#
7-27-83 X-29fl 1-G T R I M
XCG = 1451.0 NT = 15K
NORMRL MODE
03- .£] RLT = 30K M* = .3 TO 1.5
.£, RLT = itOK M* = .6 TO 1.5
^ RLT = 50K M* = .6 TO 1.5
ORIGINAL PAGE Ei
OF POOR QUALITY
to
o
I
o
t_f
o
o
ru
0
o
o
o
CM
O
ri
• i
0
o_
1
(D
O
o
'0 .00 0
r
•
.25 0.50 0
MflCH *
.75 1.00 1 .25 1
1
.50
Figure 99(b)
415
CA-q VS ALPHA
7-26-83 X-29R M* = O.U NdRMflL MODE
XCG = ti51.0 NT = 15K RLPHR TRIM
G-
RLT = S.L. RLP: ->i TO 22
RLT = 10K RLP: -H TO 22
ORIGINAL PAGE ti
OF POOR QUALITY
to
o
o
0
a
o
o
o
t
o
CNJ
n
r i
i
o
o_
1
(0
0
n
9- - 9 -
•
5.00 0 00 5.00 1
RLPHfl, Dl
D.OO 15,00 2
EGREES
9 ,
3.00 25.00
416
Figure 100(a)
CA-q VS ALPHA ;
7-26-83 X-29R M* = 0.6 NORMRL* MODE
XCG =451.0 NT = 15K RLPHR TRIM
B-
G-
flLT = 10K RLP: -"i TO 16
RLT = 20K RLP; -«i TO 20
to
o
1
g
QUALJTY
o
0
o
f\J
o
o
•
—o
(M
O
n
- 1
3"
o
o
1
to
0
d
5.00 0
E'
.„
00 5.00 10.00 l's.00 2
flLPHfl, DEGREES
^
i
Q.OO 2
Figure 100(b)
417
C A - q V S ALPHA - , ^
7-26-83 X-29R M* = - 0. 8 ,.NdRMflt MODE
XCG = 1451.0 WT = ,15K RLfrHR TOIM
B-
G-
-B flLT
-€) HLT
^ RLT
_* RLT
-v RLT
10K
20K
30K
40K
50K
RLP:
RLP:
flLP:
RLP:
RLP:
0 TO 10
-«i TO 12
-»i TO l»t
-H TO 18
-IA TO 22
ORIGINAL PAGE IS
OF POOR QUALITY
in
c\i
O
o(VI
o
in
•-0
o
•— 1
t^
o
rin
o
•
—10
0
o
i_
0
in
0
•
ol_
•
yit ri fr •
5.00 0*
tf u n
:
gfr M
*
,00 S'.OO 1
,, RLPHfV 01
(^r ^
*•
V
•
«r s
*•
3.00 lfc.00 2
IGREES
""'
D.OO .25.0
Figure 100(c)
418
C A - q V S ALPHA
7-27-83 X-29fl M* = 0.9 NORMRL MODE
XCG = 1451.0 WT = 1.5K flLPHR TRIM
D-
O-
-H
-0 RLT
^ RLT
_* RLT
20K RLP: 0 TO 10
30K RLP: -2 TO 12
HOK RLP: -«i TO IH
50K RLP: -li TO 18
OWGflVAL PAGE 0
OF POOR QUALITY
to
o
o
o
1
o
o
f\J
o
o_
cr i
1
O
o
1
tO
O
0_
;
.
fr , _J
*
- I
'-5.00 O'
r a* p*
*
— P*
-
r P cfr t
••
tf . fr
00 5.00 l' .00 1^.00 2
f lLPHfl, DEGREES
•
.
D . O D 25.00
Figure 100(d)
419
CA-q VS ALPHA
7-27-83 X-29fl M« = 1.2 NORMflL MODE
XCG = 1451.0 WT = 15K RLPHfl TRPM
Q Q RLT = 20K RLP: -4 TO B
o 0 RLT = 30K RLP: -4 TO 10
A .^ RLT = HOK RLP: -t TO 12
* * RLT = 50K RLP: -H TO U ORIGINAL PAGE Bi
OF POOR QUALITY
to
o
I
o
o
rr
o
o
(\j
0
o
o
o
(VJ
o
n
• i
0
n
i
(D
o
i
*
•*• i*• -1
5.00 o'
in
* *
it*• : " a
*
'
I
^
fr
•-
^
.00 5.00 "10.00 1
flLPHR, DEGREES
-•.
5.00 : 2 D . O O 25.0
420
Figure 100(e)
CA-q VS ALPHA
7-27-83 X-29R M* = 1.5 NORMflL MODE
XCG = 1451.0 WT = 15K RLPHF) TRIM
B- RLT = 30K RLP: -U TO 8
RLT = 140K RLP: -«4 TO 10
RLT = 50K RLP: -H TO 12
\D
O
o
o
o
»*
o
o
t
o
r\j
o
O-
cr i
I
o
o
o_
1
10
o
. -1
*" 5.00 0
9 -
1^0 5.00 10.00 1
f lLPHfl, DEGREES
5.00 2 0.00 25.00
Figure 1 0 0 ( f )
421
CN-q VS MACH#
7-27-83 X-29R 1-G TRIM NORMflL MODE
XCG = 1451.0 WT = 15K
B-
0-
RLT = S.L. M* = .2 TO 1.05
RLT = 10K M* = .2 TO 1.2
RLT = 20K M* = .3 TO 1.4
ORIGINAL PAGE Hi
OF POOR QUALITY
o
o
J0 00 0.25 0 50
MflCH
0 75 I 00 1 25 1.50
Figure 101(a)
422
CN-q VS MACH#
7-27-83 X-29R 1-G T.RIM
XCG = 1451.0 NT = '15K .
.NORMAL MODE
B- .gj RLT = 30K
.0 flLT = tiOK
_A flLT = 50K
M» = .3 TO 1.5.
M« = .6 TO 1.5
Mw = .6 TO 1.5 ORIGINAL PAGE IS
OF POOR QUALITY
o
o
0.25 0.50 0'.75
M R C H • *
L . O O 1/25 1.50
Figure 101(b)
423
CN-q VS ALPHA
7-26-83 X-29R M* = O.- IA ' NORMRll MODE
XCG = 1451.0 NT =.. 15K flLPHfl TRIM
0-
o
o
RLT = S.L. RLP: -1 TO 22
RLT = 10K RLP: -U TO 22
ORIGINAL PAQE IS
OF POOR QUALITY
b-l_
v-l
o
o
O)
o
o
00
o
o
r»
cr
i o1
 0p» •
OOJ
0
o
in
o
o
=rj
-[
....
....
....
....
>H
....
....
^
....
....
....
....
j.OO 0
....
....
*"f
....
....
la—.
....
....
....
....
-^~
....
....
....
....
....
....
f
....
....
....
....
....
WM£
....
....
....
....
....
....
.00 s'.oo ib.oo i
flLPHfl, DEGREES
....
....
....
....
....
„..
....
.... ....
....
....
....
....
....
....
....
....
....
i
....
....
sToO 20.00 2
Figure 102(a)
424
CN-q VS ALPHA
7-26-83 X-29R M*=0.6 NORMRL-MODE
XCG =--1451,0 NT = 15K RLPHR TRIM
B-
©-
RLT = 10K RLP: -»i TO 16
RLT = 20K RLP: -«4 TO 20
o
o
ORIGINAL PAGE f§
OF POOR QUALITY
«-l
o
0
en
a
0
•oon
o
o
cr
1 °
'.a
oto
o
o
•in
a
o
3«_
. 5.00 O'
>•
w ta
.00 5'. 00 1
RLPHR, Dl
.
D.OO I1
EGREES
DD tf
5 . 00 2 D.OO 25.00
Figure 102(b)
425
CN-q VS ALPHA /
7-26-83 X-29R M* = - 0 . 8 NORMRL rMQDE
X C G ; = 1451/0 NT = 15K RLPHR TRIM
A
*
V
a RLT = 10K
o HLT = 2DK
A RLT = 3DK
it RLT = liOK
v RLT = 50K
RLPr 0 TO. 10
RLPs -U TO 12
, RLP: -H TO l>i
RLPj -1 TO 18
RLP: ->i TO 22 ORIGINAL PAGE Si
OF POOR QUALITY
a-
o
•-4
O
O
O)
0
0
03
O
O
o
0
o
in
o
0
— 5.00 p'
-
*
.00 5.00 1
RLPHfl, Di
•
*
^
D.OO 15.00 2
EGREES
f
D.OO 25.00
426 Figure 102(c)
CI\Kq VS ALPHA
7-27-83 X-29R M* =0.9 NORMRL MODE
XCG = 1451.0. NT = 15K RLPHR TRI-M
B-
O-
-H RLT =
Ar-
_© RLT
^ RLT
_* RLT
20K RLPs 0 TO 10
30K RLP: -2 TO 12
HOK RLP: ->i TO l»i
50K RLP: -«4 TO 18
O
o
ORIGINAL
POOR
o
o
07
0
O
00
O
O
Is*
O
IO
o
o
10
o
o
3
*-
„-
1
L
j
I
5.00 0
i
'
-4
1
I
;
j
:
•
: •
:
.
•
•
.00 5.00 10.00 15.00 2b.OO 25.00
flLPHfl, DEGREES
Figure 102(d)
427
CN-q VS ALPHA
7-27-83 X-29fl M* = 1.2 NORMflL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
B-
O-
RLT =
-H
-0
-A RLT =
_* RLT =
2DK RLP: -H TO 8
30K RLP: -H TO 10
40K RLPi -U TO 12
50K RLP: -4 TO 14= ORIGINAL PAGE SiOF POOR QUALITY
O
o
O
o
o
o
•00
o
o
ex
I o
o
o
•in
o
o
3* t
....
....
.... ....
....
A —f
....
....
....
....
....
5.00 0
....
....
....
....
....
....
....
....
....
....
....
....
....
....
tr "
?
....
....
.... ....
....
....
....
....
....
....
-
if"
....
.00 S'.OO 10.00 . 1
RLPHfl, DEGREES
....
....
....
....
....
....
....
* * " *
....
I
....
iToo 2
....
....
....
....
STOO 2
•
•
-
5 .0C
428
Figure 102(e)
CN-q VS ALPHA
7-27-83 X-29R M* = 1 . 5 NORMRL MODE
XCG = 1451.0 NT ± 15K RLPHR TRIM
B RLT = 3QK
0 RLT = UOK
A RLT = SDK
RLPt -14 TO 8
RLP: -»l TO 10
HLPs -ii TO 12 ORIGINAL
o
o
•—I
o
0
•
—O)
o
o
•
00
o
o
r-
cr
i °1 op» •
oto
o
0
• _
in
o
o
. aTl
-.-•.^
—
5.00 0
— —
....
i
—
—
....
.......
..
—
——
....
....
......_
—
——
—
—
.00 5T.00 10.00 1.5.00 20.00 25.00
flLPHR, DEGREES
Figure 1 0 2 ( f )
429
Cy - ROLL RATE VS MACH #
7-27-83 X-29R 1-G TRIM NORMfiL MODE
XCG = 1451.0 WT = 15K
Q- RLT = S.L.
RLT = 10K
= 20K
M* = .2 TO 1.05
M* = .2 TO 1.2
M* = ..3 TO l.H ORIGINAL PAGE ii
OF POOR QUALITY
to
o
LLJ
I
o
0
=J«
o
o
0
o
o
•ni
*
3*
O
*
1
ID
O
O
'0 00 0
•
25 0.50 0
MRCH *
75 I 00 1 25 1 .50
430
Figure 103(a)
Cy- ROLL RATE VS MACH
7-27-83 X-29R 1 - G T R I M N'ORMflb, MODE
XCG = 1151..0 NT = 15K ^ ' - ^
CO
o
cc.
•>*
o
0.00
RLT = 30K M* = .3 TO 1.5
RLT = «40K M* = .6 TO 1.5
RLT = SDK M* = .6 TO 1.5
OR/GINAL PAGE 1$
OF POOR QUALITY
o
J31
O
> _.(M
•0
o
O
o
0
^u
CJ
•
ni
i
a1
o
o_1
(0
O
*
^3i
: i i i
' : ' ': : :i i *• i
• i i i
i : : ii i : i
i : : i
: i : :
• i i i
: I i :
I • • il i t *
i i i i
i » i * .
: i i i
. . . .
i i i i
i : i i
: : i :
i i i i
i i i i
: i i ii i i i
i i i i
i i i :
i i i i
i i : :
* I * ' I
: : ; :
: : : i
i : : :
i i i i
i i i i
i i i i
*. i '. '•
• . . •
i i i i
% i i i
: : i 1
; • ;
I I I I
: i : :
: i i i
i i » ' >. '
: : : :
: : : i
.
: i i i
' . : '. i
. . . .
i i i i
• * I Ii i : :
1 1 1 *i i i i
i : : ;
: : : ;
• • • i
• • • i
| : : •
! ' i i i
: i i ;
i : : •
• • i i •
i i i i
• i i i i
i i i ' *
« . . .
: : : :
i i i i
i i i i\ t i . i
i i i i
.
: : : :
i i i i
: : :
: i : :
: : : :
* i i ii
: : : :
* i i i '
i i i i
. . . .
i : i i
* i i *
: : : :
.
i : : '
* i i i
i i i i
i i i i
i : '•' : i
i : • i
i i i i
i i i -i
I I I I
i i i i
: i i i
i i i i
i i i ii i i i
i i i i
i : i :
: ' i : :
• I t *
I 1 * i
* . " . : :
: : ; :
• i i i
i i i i
* •» • • •
: i i :
i i i i
.
: i : i
i i i i
: i : :
. . . .
: i : i
i i : i i
' i l l
e ~ n '• f*i • n • i
. . . .
i : i
* i ' i i
l i t :
i i i i
': : I i :
i : i i
: i i i
i i i i
: i : :
i i i i
i * * *
. . ,
• t t i *
• . . .
• * i i
: i ': :
.•• . •. ." •
: : : :•
i i
: i i i-
i i i ' i .
i : : i
: : i :
i i i i
I : I I I
: : i :
: : i i
: : i i .
i : i i
i i i : '
.
i i i ' i
: '. i i
i i i i
: : : : .
i I i i
i . : i i
i : i :
i i i i
: i i i
: i : i
i i ! i
._ . . .. -
l 1 I l
. • . .
: : .. : :
T : : :
i i \ i
.
i i i i
: : : :
i i i ii • i i i
i i i ii i i ii : i ii i i i
: : : :
i : i i
. . . . .
. . .
.1 : i. i
; ,' i
i . i i i
*i i i i
• \ \ \
':-- i i i
: i : i
;. i :
i i i i
I I I I
I I I I
0.25 0.50 0.75
MflCH *
i 00 1 25 1.50
Figure 103(b)
431
Gy - ROLL RATE MS ALPHA •->/'
7-26-83 X-29R M* = 0.14 .NORMRLV MODE
XCG = 1451.0, WT = 15K RLPHR TRIM
RLT = S.L. flLP: -± TO 22
RLT = 10K RLPs -H, TO 22
ORIGINAL PAGE 1§
OF POOR QUALITY
to
o
• o
o
o
M
ow
~H0
X •-0
O
O
•
> O
LU§„
_JO
FlriS i
1
$
=r
o
•
o.i
(O
0
•
o_
1
9 -., 9 .-
5.00 0
9.,
t
f
•
.00 S'.OO 1
flLPHflv DE
3.00 T
iGREES
1
:
5 . 00 2
'
D. QO 25.0
Figure 104(a)
432
Cy - ROLL RATE VS ALPHA
7-26-83 X-29R M* = .0.6 NORMRL MODE
XCG = 1451.0 WT =. 15K RLPHR TRIM
Q
Q RLT = 10K RLP: -H TO 16
o RLT = 20K RLP: -U TO 20
ORIGINAL PAGE (9
OF POOR QUALITY
CD
O
0
=*O
*»
O
**
°(M
<r-IO
5K •-
*0
o
o
t
o
LU
£
CC. CM
_|0
^nQC '
1
>*
O
Of
0
»
o.
(O
o
•
o_
i : i I
• I I I
• : : : :
I I I I-
i l l :
i ! i i
: : : :
1 ' I I I
! i ! i
• • : :
: : i i
• • I 1
: : : :
i i i 1
; ; ; ;
: i i i
: i : :
• 1 i i
M i l
: i : :
. • ' * *
: ': : :
: : • :
i : ! i
' : • • ' :
' : : ' : •
i : : :
' : ; ; ;
: : : :
: : : :
i t i •
: : : :
I I I I
1 ; ; :
• " I *
: i I :
: : : :
i : : i
• . * • •
: : : :
i : : :
: : : :
^ ' • *.
i i I i
: : : :
: : : :
i : 1 •:
: : : :
i : : i
: : : i
: : : :
: : : :
i i : :
: : : :
! i i !
i . ; i i
: : : :
: : i :
: : i i
: : : :
:
 : : i
: : : i
* • * *
: : :' :
: : : i
: : : :
! i i ;
i 1 i i
i i i i
: : : :
: : : i
1 1 I * •
: : : :
i : . : :
! i 1 i
i i i :
! i i i
5.00 0.00 5 00 , 1
RLPHR, Dl
i : : :
i i i i
: : : :
\ \ \ \
\ ! i i
i i i i
:' :• :' i
• : : :
: : : :•
• i : :
i i : :
i i : : •
: : : :
: : : '.
: : : :
i i i 1
i i 1 i
: : : :
i i i ;
: : : :
I I I I
: : i :
: i i :
1 i i !
• i : :
i i ! i
: i : :
: : : :
: : : i
: : : : i
! 1 ! ! '
• * ' * J
: : : :
: :' : :
c c : :
. . . »
: : : :
i : : :
: i : :
: : : =
: : : i
C ', I '
: : i :
: : : :
i .1 1 i
; ; ; .:
M i ;
: : : :
: : : :'
: : : :
: : • : :
i i i i •
: : : :
: : i :
3.00 1 5 , 0 0 - 2
EGREES
; ; ; ;
" • • I
: : i :
i '. i i
: : : :
i i i i
: : : :
.
t • * i ' ; ;
» • * I
l l l l
:
. i ; ;
. ; - : : :
, i ! i 1
- - ' . i i '
: : : :
i : : :
i :• i !
i i i i
: : : i
i : : :
: i .: :
i ! i i
! i i i
: i : i
" : : : i
: : : :
0.00 25.00
Figure.104(b)
433
Cy-ROLL RATE VS TALPHA - --O
7-26-83 X-29R M* •= 0-.'8 N O R M f l L M O D E
XCG = 1451.0 < WT = 15K --RLRHfi TRIM
B-
X-
RLT
-e
RLT
RLT
10K RLP: 0 TO 10
20K RLP: -«i TO 12
30K RLPs -it TO lit
liOK RLP: -H TO 18
50K RLP: -H TO 22 ORIGINAL PAGE SSOF POOR QUALITY
(VI
ft • • '
0
o(VI
k
o
in
o
o
-•
^3
o
v
o
o
o
in
o
o
• It rt
*
p
5.00 O'
•
*•
if
*
M
*
It
•
tr
00 . 51 00 • T
• WLPHft,\DE
t nt
-
*^•
).00 I
IGREES
^t \t
n
•
\
J
f
\
5.00 20.00 ?
Figure . 10'4(c)
434
Cy- ROLL RATE VS^ ALPHA 7 ;:
7-27-83 .'X-29R M* = 0.9 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR T'R'lM
B- RLT
RLT
_* RLT =
20K RLP: 0 TO 10
30K RLP: -2 TO 12
HOK RLPs -H TO 14
SDK RLP: -t TO 18 ORIGINAL PAGE 18
OF POOR QUALITY
to
o
o
=r
0
• ••-
o
«s«|
On.
— ^o
3K •-
*0
0
o
o
LU
fe
ccrj
_JO
on'
oc '
1
o
3«O
•
o_1
CD
O
•
a
-
*•f : m i : *— <t*9
,
rE
» * B
t*V
fjr *E*•J " rH
'
1
.
'
t
* . *
*y
jfr^
~
:
-
^
if
i
...
'
...
.
•
:
:
|
'. \
•
I !
:
 i
i
:
I I
:
-5.00 0.00 5.00 10.00 15.00
f lLPHfl, DEGREES
20.00
Figure 104(d)
435
Cy-ROLL RATE VS ALPHA ;
7-27-83 X-29R M* = 1.2 NQRMRL MODE
XCG = 1451.0 WT = 15K RLPHR T.RLM
B-
0-
CD
O
RLT = 20K
RLT = 30K
^ RLT =
_* RLT = 50K
RLP: -4 TO 8
RLP: -IT TO 10
RLP: -«i TO 12
RLP: -U TO l«i
ORIGINAL PAGE IS
OF POOR QUALITY
o
o
o
--•o
o
o
p
OCjvi
1$
•at
o
o_i
(O
O
O_
— f*_— tf-
5.00 O'
— ft-— tf~l— g
*-
— Ft-
f
— f
.00 S'.OO 1
. fl.LPH.fl. 01
t- IT
3.00 I
IGREES
:
"-
5,00 2 D.OO 2 5.01
Figure 104(e)
436
Cy- ROLL RATE VS ALPHA •.-•:,'•
7-27-83 X-29R M*. = 1.5 .NOR MR L MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B- -B RLT = 30K
RLT = «40K
RLT = 50K
RLP: -U TO 8
RLP: --H TO 10
RLP: -H TO 12
ORIGINAL PAGE Ig
OF POOR QUALITY
(D
O
o
o
=r
0
o
C3
O
o
o
o
1
i
|O
'n
>»
o
o_
to
o
o
-
5.00 O'
r
•
,. .
foO 5.00 1
flLPHfl, Dl
3.00 I
EGREES
,
5 . 00 2
. '
•
'
fToo 2 5.00
Figure 104(f)
437
Cl- ROLL RATE VS MACH # -- v::
7-6-83. "X-29R , 1-G. T-RIM ;. NORMftL^MODE
XGG = 1451.0 WT = 15K • •: -'
C9- RLT = S.L,
RLT = 10K
RLT = 20K
Mw = ..2 TO :1.05 V
M* = .2 TO 1.2
M* .= .3 TO I'.ii
o
rvj
'0.00 0 25 0.50 0.75
ORIGINAL PAGE Fi
OF POOR QUALITY
I. .00 . 1 . 2 5 1.50
438
Figure 105(a)
Cl-ROLL RATE VS MACH #
7-7-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 NT = 15K
B- RLT = 3QK M* = .3 TO 1.5
RLT = liOK M* = .6 TO 1.5
RLT = 50K M* = .6 TO 1.5
OF
 POOR
1.50
439
Cl-ROLL RATE VS ALPHA
6-16-83 X-29R • M* = 0.14 NDRMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
Q-
G-
RLT = S.L.
RLT = 10K
RLP: -H TO 22
RLP: -14 TO 22
ORIGINAL PAGE 13
OF POOR QUALITY
5.00 10.00 15.00
RLPHR, DEGREES
Figure 106(a)
25.00
440
Cl- ROLL RATE VS ALPHA
6-17-83 X-29R M* = 0.6 NORMRL MODE
XCG = 1451.0 NT = 15K RLPHfl TRIM
_in RLT = 10KB-
G- _Q RLT = 20K
flLP: -14 TO 16
RLPs -14 TO 20
. ••-.' '.•,"<.•»
ORIGINAL PAGE 19
OF POOR QUALITY
5.00 10.00 IB,00
RLPHfi, DEGREES
25.00
Figure 106(b)
441
Cl - ROLL RATE VS ALPHA
6-30-83 X-29R M* = 0.8 NQRMRL -MODE
XCG = 1451.0 NT = 15K flLPHfi TR IM
Q-
(&-
-B RLT
_Q RLT
^ RLP
_A RLT
-X RLT
10K
f>OK
RLP:
RLP:
RLP:
RLP:
RLP:
0 TO 10
-4 TO 12
-it TO It
-H TO 18
-ii TO 22 ORIGINAL PAGE 13OF POOR QUALmr
RLPHR, DEGREES
Figure 106(c)
442
Cl - ROLL RATE VS ALPHA
7-1-83 X-29R M* = 0.9 NORMRIL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
H-
0-
-a RLT = 20K
_© RLT = 30K
^ RLT = HOK
_> RLT = 50K
RLP: 0 TO 10
RLP: -2 TO 12
RLP: -«4 TO l«i
RLP: -it TO 18
in
5.00 ID.00 15.00
flLPHfl, DEGREES
25.00
Figure 106(d)
443
Cl- ROLL RATE VS ALPHA \
7-1-83 X-29R M* -= 1.2 NORMRL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
B-
e-
-o RLT
-O
20K
30K
RLT
RLT SDK
RLP:
RLPs
RLPs
RLP:
-4 TO 8
-U TO 10
-«i TO 12
-U TO 1H
ORIGINAL PAGE li
OF POOR QUALITY
in(O
444
o
a1
in
oin
o
a
CO
in(O
'-5.00 0 00 5 00 10.00 15.00
RLPHR, DEGREES
Figure 106{e)
20.00 25.00
Cl-ROLL RATE VS ALPHA
7-1-83 X-29F) M* = 1.5 NORMflL MODE
XCG = 1451.0 WT = 15K RL-PHR- TRIM
m m RLT = 30K RLP: -«4 TO 8
_0 RLT = tOK RLP: -«i TO 10
^ RLT = 50K RLP: -H TO 12
ORIGINAL
V)
oo
to
5.00 10.00 15,00
RLPHfl, DEGREES
25.00
Figure 106( f )
445
Cn- ROLL RATE VS MACH #
7-6-83 X-29R ' 1-G TR IM
XCG = 1 4 5 1 . 0 - NT = 15K
NQRMRL MODE
B-
G-
-ED
-0
RLT = S.L. M* = .2 TO 1.05
RLT = 10K M* = .2 TO 1.2
RLT = 20K M* = .3 TO 1.H
ORIGINAL PAGE IS
OF POOR QUALITY
446
Cn - ROLL RATE VS MACH # -
7-7-83 X-29R 1-G TRIM NORMRL-MODE
XCG = 1451.0 :WT = 15K - • - " • >
O-
RLT = 30K
RLT = UOK
RLT = 50K
M* = .3 TO 1.5
M» = .6 TO 1.5
M* = .6 TO 1.5
ORIGINAL PAGE fi
OF POOR QUALITY
0.25 0.50 0.75
MflCH *
Figure 107(b)
I .00 1.25 1.50
447
V *.. .'
t '• t iGn.-ROLL.RATE.VS1 ALPHA'
6-16-83 X-29R M* = 0 .14- N0RMRL'~MODE
XCG = 1451.0 WT = 15K RLPHfl -TRTM
Q-
G-
RLT = S.L. RLP:. -«i T0^22
,RLT = 10K • jBLPi-.--it TO .22 T
ORIGINAL PAGE IS
OF POOR QUALITY
i -
-5.00 5 00 10.00 ; 15.00
f lL'PHfl.- -DEGREES
25.00
448
Figure 108(a)
Cn - ROLL RATE VS ALPHA
5-17-83 X-
XCG = 1151.0
RLT = 10K
RLT = SDK
M* = 0'. 6
= 1SK
RLPi -«i TO. 1&
RLP: -«4 TO 20
'TRI
ORIGINAL PAGE Si
OF POOR QUALITY
ftLPHKr DEGREES
Figure: 108({b)i -
4.49s
Cn- ROLL RATE VS ALPHA -
6-30-83 X-^29fl M* = 0.8 NORMflL MODE
XCG = 1451.0 WT = 15K RLPHfi TRIM
-B
-€)
RLP
RLT
10K
20K
30K
HOK
50K
RLP: -0
RLP: -U
RLP: -1
RLP: -H
RLP: -«i
TO
TO
TO
TO
TO
10
12
l»i
18
22
ORIGINAL PAGE IS
OF POOR QUAtrtY
1
 h.boi--" 5 00 1 .00 - 15.00
RLPHfl, DEGREES
20.00 25.00
450
Figure 108(c)
Cn - ROLL RATE VS ALPHA
7-1-83 X-29R M* = 0.9 NORMRL MODE
XCG = 1451.0 WT = 15K flLPHfi TR IM
B-
©•
_Ej RLT =
_Q RLT =
-A RLT =
_* RLT =
20K RLP: 0 TO 10
30K RLP: -2 TO 12
•iOK RLP: -t TO l«i
50K RLP: -H TO 18
ORIGINAL PAGE FS
OF POOR QUALITY
-5.00 5.00 10.00 15.00
flLPHR, DEGREES
25.00
Figure 108(d)
451
Cn- ROLL RATE VS ALPHA
7-1-83 X-29R M* = 1.2 NORMflL MODE
XCG = 1451,0 NT = 15K RLPHR TRIM
-a
RLT
2DK
30K
_* RLT = 50K
RLP: -U TO 8
RLP: -U TO 10
RLP: -4 TO 12
RLP: -H TO 14
ORIGINAL PAGE ?i
OF POOR QUALITY
flLPHfl, DEGREES
25.00
452
Figure 108{e)
Cn- ROLL RATE VS ALPHA
7-1-83 X-29F) M* = 1.5 N Q R M R L M O D E
XCG = 1451.0 WT = 15K RLPHfl T R I M
B RLT = 30K
RLT = I40K
RLT = 50K
RLP: -H TO 8
RLP: -14 TO 10
RLP: -H TO 12
OF
o
«— 1
o
o
•o
Vl
r*
LLJOh- ..
<Eo
QC
_J •
_J
O
QC
1 "»1 0
r— «
oo
V]
cu
o
•
—o
o
o
o_
^ '
1IPp — "E*
j
Ny^^v^L>^ i•\^\«i^^sick,NV,
^
5.00 0.00 5.00 1
flLPHfl, Dl
t\NiV
\\
3.00 I1
EGRE.ES
5.00 2
i
D.OO 2 5.00
Figure 108(f)
453
Cy-YAW RATE VS MACH #
7-27-83 X-29R 1-G TRIM NORMflL MODE
XCG = 451.0 WT = 15K
Q- RLT = 5.L.
RLT = 10K
RLT = 20K
M» = .2 TO 1.05
M* = .2 TO 1.2
Mw = .3 TO l.H
ORIGINAL PAGE E§
OF POOR QUALITY
ID
O
LLJ
I
&
o
o
o
'0
o
o
o
OJ
o
%
o
1
CD
o
olo 00 O'
'
.25 0.50 0
MflCH *
.75 1
Vk ffS £
.00 1 .25 1 50
Figure 109(a)
454
Cy-YAW RATE VS MACH #
7-27-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 WT = 15K
Q a RLT = 30K M* = .3 TO 1.5
<g Q RLT = liOK M* = .6 TO 1.5
A * RLT = 50K M* = .6 TO 1.5
tO
D
LU
I
o
ORIGINAL PAGE 1®
POOR QUALITY
o
o
o
o
o
o
rvj
o
o
1
(0
o
D
'0 oo o1
•-
..
.25 0 50 b'
MRCH »
.75 1.00 l' 25 l'.50
Figure 109(b)
455
Cy - YAW RATE VS ALPHA
7-26-83 X-29R M* = 0.4 NORMflL MODE
XCG = 1451.0 WT = 15K flLPHR TRIM
RLT = 5.L. RLP: -H TO 22
RLT = 10K RIP: -1 TO 22
ORIGINAL PAGE IS
OF POOR QUALITY
ID
O
I
o
o
_,
o
o
C\J
0
•^0
0
o
o
rvj
o
i
t
o
o
tO
O
0
' : : : ' :
i : i :
• • I •
M i l
• M i
• • • •
'• ' '. '
'. ~ '. '.
' : ' : ' : ' :
i i i i
i i : :
i : : :
M M
i : • :
« * t .
i : i :
' : ' : : •
i i M
J * * *
M : :
i i M
M M
' : : • . ' :
M M
i M i
• • * *
: : : :
j ; ; •
M M
5.00 O1
i : :
i i i i
i i : :
" * * •
: : : :
• ' *. ii i * *
* * * *
• *• * •
: i : :
i • i i =
i : i i
i l l !
I i : :
: : i :
: : 1 1
• * ' '
i : i i
: : :
: : : :
: i I i
i i : i
I * ' *
i : : i
: : : :
• * ' t
.00 5
: : : :
: : : :
; • ; ;
I 1 * "
: : : :
: • i : :
* ' ! ' *
: : : ':
: : i :
i : i i
: i : :
' i ' •
• : i :
i l l ;
: : : :
* ' * ' I
* * ', I
1 : : :
; ; ; i
I I i ' i
: : : :
: : : :
\ • * •
I ' * '
.00 1
i i • :
; ; ; ;
* • ' *
: ; i :
.
' : ' : ' : :
: : i :
: : : :
i i i :
: : : :
* * * J
: i i 1
; ; ; i
: i i :
i : : :
: : : :
i : : :
MM i
: : : : '
: : i :
: : i i
D . O O 1
• • : i
; ; :• ;
r i » *
: : : :
: : : :
: : :
i '. '• i
.
; ; ; ;
i i i i
: i i :
i i : :
: : : :
: : i :
: : : :
• ! i '•
' I I I
: i i :
: : : :
> * * *
M i l
: : : i
1 I I :
: i : i
M l !
* * * *
: : : :
5.00 2
• • i •
• : : •
i 1 i i
: : : :
i i '. i
! i : :
: : : i
* I _'. •
I I I I
i : : :
: i : :
i : i :
: : : :
: : : :
' . ' . ' . i
i l l ;
* • * l
0.00 2
.
5.00
456
flLPHfl, DEGREES
Figure 110(a)
Cy - YAW RATE • VS. ALPHA
7-26-83 X-29R M* = 0.6 NORMRL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
RLT = 10K RLP: ->i TO 16
RLT = 20K RLPs -1 TO 20
ORIGINAL PAGE 13
OF POOR QUALITY
CD
O
LU
'I
o
a
a*
o
o
o
o
o
OJ
%
=r
o
o
(0
o
1 5.00 0
— ,
-
.00 5.00 1
flLPHfl, Di
j
.
t
3.00 15.00 2
EGREES
D.OO 25.00
i Figure 110(b) 457
Cy-YAW RATE VS ALPHA
7-26-83 X-29R M* = 0.8 NORMflL MODE
XCG = liSl.o' WT = 15K RLPHfl TRIM
B- RLT
RLT
RLT
RLT
10K
20K
30K
HOK
50K
RLP:
RLP:
RLP!
RLP!
RLP:
0 TQ 10
-U TO 12
-1 TO lit
-1 TO IB
-U TO 22 ORIGINAL PAGE liOF POOR QUALITY
in
(XI
o
0
CM
•
O
in
•— «
•
o
0
£~£°
cc.
i
TB
>-» •-00
o
o
t^
o
in
o
•
o_
1
" 1
gtr n
*
».
5.00 O'
g*• r< M
,
&
••
*• rt
^
.
I
*• rt*• •jfr
.00 5.00 10.00 1
RLPHR, DEGREES
v<r \fr
5.00 2
1i
D.OO 25.00
458
Figure 110{c)
Gy- YAW RATE VS ALPHA
7-27-83 X-29R M* =0.9 NQRMflL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
RLT = 20K RLP: 0 TO 10
RLT = 30K RLP: -2 TO 12
RLT = HOK RLP: -«i TO l«i
RLT = 50K HLP: -«1 TO 18 ORIGINAL PAGE ji
OF POOR QUALITY
ID
O
LLJ
I
o
o
o
o
f\J
0
•o
0
o
1
o
rvj
t
o
01
(O
o
o
1
...
J^ r e r.
5.00 O'
8
.
*
i*• *•
*
9
'
'i atc if .
;
.
; !
: i
.i
: i
: . i
i |
:
; j
: '
:
00 5.00 10.00 15.00 20.00 2
flLPHn, DEGREES
Figure 110(d)
459
ORIGINAL PAGE SS
Cy-YAW RATE VS ALPHA OF ^ QUALITY
7-27-83 X-29R M* = 1.2 NORMRL MODE
XCG = 1451.0 NT = 15K flLPHfl TRIM
B-
G-
-EJ
-©
RLT
RLT
20K RLP: -»i TO 8
30K RLPs -14 TO 10
UOK RLP: -4 TO 12
50K RLP: -4 TO Hi
OD
O
LU
I
>,
CJ>
0
o
o
o
o
o
0
k
=r
o
01
(0
O
<
• rtr3 rtit i
5 . 00 O'.
f rt
*
a
*
p*• PE
*
T
/
<
00 S'.OO 1
flLPHfl, Dt
IT tf
\
it
3.00 i
EGREES
5.00 2 D . O O 2 5.00
460
Figure 110(e) J
ORIGINAL PAGE 19
OF POOR QUALITYGy-YAW RATE VS ALPHA
7-27-83 X-29R M* = 1.5 NORMRL MODE
XCG = 1451.0 NT = 15K RLPHR TRIM
C3-
©-
RLT = 30K RLP: -4 TO 8
RLT = 140K RLP: -U TO 10
RLT = 50K RLP: -«4 TO 12
ID
O
LLJ
I
o
o
0
o
o
o
o
o
I
o
o_1
to
o
o
5.00 0
g_
• ;
.00 5.00 1
RLPHR, Dl
3.00 1
EGREES
5.00 2 D.OO 25.00
Figure 1 1 0 ( f )
461
ORIGINAL PAGE
OFCl- YAW RATE VS MACH #  ™« QUAUTY
7-6-83 X-29R 1-G T R I M NORMRL MODE
XCG = 1451.0 NT = 15K
B-
G-
RLT = S.L.
RLT = 10K
= 20K
M* = .2 TO 1.05
M* = .2 TO 1.2
M* = .3 TO l.ii
o
UD
0.50
MflCH
1.25 1.50
462
Figure 111(a)
Cl-YAW RATE VS MACH #
7-7-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 WT. = 15K
ORIGINAL PAGE Bi
OF POOR QUALITY
Q RLT = 30K
RLT
 = ^ OK
RLT.= -50K
Mw = .3 TO 1.5
M» = .6 TO 1.5
M* = .6 TO 1.5
^.00 0.25 0.50 0.75
MflCH *
Figure 111(b)
1.00 1.25 1.50
463
Cl-YAW RATE VS ALPHA
6-16-83 X-29R M* = 0.4 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHfi TRIM
B- RLT = S.L. RLP: -H TO 22
RLT = 10K RLP: -H TO 22
ORIGINAL PAGE IS
OF POOR QUALITY
in
on
o
m
in
ru
oCM
00
o
o"
in
.feftKfe
5.00 .00 .00
; -a—j—£3
10.00 ,00 20.00
flLPHfl, DEGREES
Figure 112(a)
25.00
464
C|- YAW RATE VS ALPHA
6-17-83 X-29R M* = 0.6 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR T R I M
B-
0-
-Q
RLT
•10K RLP: -14 TO 16
20K RLP: -H TO 20
ORIGINAL PAGE If
OF POOR QUALITY
°-5.00 0.00 S'.OO 10.00 15.00
RLPHR, DEGREES
Figure 112(b)
20.00 25.00
465
Cl - YAW RATE VS ALPHA
6-30-83 X-29R M* = 0.8 NORMflL -MODE
XCG = 451.0 NT = 15K RLPHR TRIM
Q- -a
G-
RLP
RLT
10K
20K
30K
tOK
50K
RLP:
RLPs
RLPi
RLP:
RLP:
0 TO 10
-it TO 12
-t TO 1H
-4 TO 18
-n to 22
ORIGINAL PAGE li
OF POOR QUALITY
5'. 00 ID. 00- 15.00
RLPHR, DEGREES
25.00
Figure 112(c)
466
Cl- YAW RATE VS ALPHA
7-1-83 X-29R M* = 0.9 NdRMflL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B-
O-
RLT = 20K RLP:
RLT = 30K RLP:
RLT = liOK RLP:
RLT = 50K RLPs
0 TO 10
-2 TO 12
-14 TO 14
-4 TO IB
ORIGINAL PAGE IS
OF POOR QUALITY
o
CO
°-5.00 0.00 5.00 10.00 15.00 20.00
RLPHR, DEGREES
Figure 112(d)
25.00
'467
Cl- YAW RATE VS ALPHA
7-1-83 X-29R M* '= 1.2 NORMf lLMClDE
XCG = 1451.0 WT = 15K RLPHfl TRIM
E- RLT
RLT
RLT
* RLT =
20K
30K
HOK
50K
RLPs
RLPs
RLP:
RLPs
-14 TO 8
-4 TO 10
-4 TO 12
-H TO Hi ORIGINAL PAGE ?iOF POOR QUALITY
5 00 10.00 15.00
flLPHfl, DEGREES
20.00 25.00
Figure 112(e)
468
Cl-YAW RATE VS ALPHA
7-1-83 X-29R M* = 1.5 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B-
(9-
RLT =
.0 RLT
^ RLT
30K flLP: -H TO 8
HOK RLP: -H_ TO 10
50K RLP: -«i TO 12
ORIGINAL PAGE IS
OF POOR QUALITY
oto
ol/l
o
•o
o
en
LLJ •.
£°
QC
«.
o
o
o
i
- .00 0 00 5 00 10.00 15.00
RLPHfl, DEGREES
Figure 1 1 2 ( f )
20.00 25.00
469
Cn-YAW RATE VS MACH #
7-6-83 X-29R 1-G TRIM NORMflL MODE
XCG = 1451.0 NT = 15K
B-
G-
-B RLT =
-0
RLT
• : r lr
5.L. M* = .2 TO 1.05
10K M* = .2 TO 1.2
20K M* = .3 TO 1.4
ORIGINAL PAGE Si
OF POOR QUALITY
1.50
470
Cn - YAW RATE VS MACH #
7-7-83 X-29R 1-G TRIM NORMRL MODE
XCG = 1451.0 WT = • 15K
0 00
HIT
RLT
RLT
30K
itOK
50K
M*
M*
M*
3 TO 1.5
6 TO 1.5
6 TO 1.5
ORIGINAL PAGE iS
OF POOR QUALITY
0.25 0.50 0.75
MflCH *
Figure 113(b)
1.00 1 25 I.-50
471
Cni-YAW RATE VS ALPHA
6-16-83 X-29R M* = Q.ti NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B- -a
-©
RLT S.L. RLP: ->i TO 22
10K RLP: -H TO 22
ORIGINAL PAGE 19
OF POOR QUALITY
5'. 00 10.00 15.00
f lLPHfl, DEGREES
2B.OO
Figure 114 (a)
472
Cn-YAW RATE VS ALPHA
6-17-83 X-29R M* = 0.6 NORMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
O-
RLT = 10K
RLT = 20K
RLP: -1 TO 16
RLP: -li TO 20
ORIGINAL PAGE Si
OF POOR QUALITY
o
m
0 00
i
5.00 10.00 15.00
flLPHfl, DEGREES
Figure 114(b)
25.00
473
Cn- YAW RATE VS ALPHA
6-30-83 X-29R M» = 0.8 NQRMRL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B- RLT
RLT
RLP
RLT
RLT
10K
20K
30K
50K
RLP:
RLP:
RLP:
RLP:
RLP:
0 TO 10
-»i TO 12
-H TO l«i
-H TO 18
-14 TO 22 ORIGINAL PAGE KiOF POOR QUALITY
25.00
flLPHfl, DEGREES
Figure 114(c)
474
Cn-YAW RATE VS ALPHA
7-1-83 X-29R M* = 0 . 9 NORMflL MODE
XCG = 1451.0 NT = 15K flLPHR TRIM
B- j RLT) RLT
A RLT
> RLT
20K HLP: 0 TO 10
SDK RLPs -2 TO 12
HOK RLPs -4 TO Hi
50K RLPs -«i TO 18 ORIGINAL PAGE IS
OF POOR QUALITY
-5.00 0.00 5.00 10.00
flLPHfl, DEGREES
15,00 20.00 25.00
Figure 114(d)
475
Cn - YAW RATE VS ALPHA
7-1-83 X-29R M* = 1.2 NdRMflL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
B- -Q
flLT
RLT
2QK RLP: -H TO 8
30K RLP: -t TO ID
tOK RLP: -14 TO 12
SDK RLP: -«4 TO l«i ORIGINAL PAGE Fg
OF POOR QUALITY
in
PJ
'-5.00 0.00 5.00 10.00 - IB. 00
RLPHfl, DEGREES
Figure 114(e)
25.00
476
Cn - YAW RATE VS ALPHA
7-1-83 X-29R Ms = 1.5 NORMflL MODE
XCG = 1451.0 WT = 15K RLPHR TRIM
enf\i
B-
Ar-
RLT = 30K
RLT = liOK
RLT = 50K
RLPs -"i TO 6
RLP: -1 TO 10
RLP: -«i TO 12
ORIGINAL PAGE Si
OF POOR QUALITY
0 00 5 00 10.00 15,00
f lLPHfl, DEGREES
20,00
Figure 114 ( f )
477
1. Report No.
NASA TM-84919
2: Government Accession No. 3. Recipient's Catalog No.
4. Title and Subtitle . .• . _
Locally Linearized Longitudinal and Lateral-Directional Aero-
dynamic Stability and Control Derivatives for the X-29A Aircraft
5. Report -Date
• January 1984
6. Performing Organization Code
7. Author(s)
Gerald D. Budd
8. Performing Organization Report No.
H-1203
10. Work Unit No.
9. Performing Organization Name and Address
NASA Ames Research Center
Dryden Flight .Research Facility
P.O. Box 273
Edwards, CA 93523
11. Contract or Grant No.
12. Sponsoring Agency Name and Address
National Aeronautics and Space Administration
Washington D.C. 20546
13. Type of Report and Period Covered
Technical Memorandum
14. Sponsoring Agency Code
RTOP 533-02-81
15. Supplementary Notes
16. Abstract
The locally linearized longitudinal and lateral-directional aerodynamic sta-
bility and control derivatives, for the X-29A aircraft were calculated for alti-
tudes ranging from sea level to 50,000 ft, Mach numbers from 0.2 to 1.5, and
angles of attack from -5" to 25". Several other parameters were also calcula-
ted, including aerodynamic force and moment coefficients, control surface posi-
tion, normal acceleration, static margin, and reference angle of attack.
17. Key Words (Suggested by Author(s))
X-29A
Aerodynamic data
Forward swept wing
Wind tunnel data
Stability and control
18. Distribution Statement
19. Security Qassif. (of this report)
Unclassified
20. Security Classif. (of this page)
Unclassified
21. No. of Pages
480
22. Price'
A21
U.S. GOVERNMENT PRINTING OFFICE: 1984 788-345/9030 I
